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1 2 5 Ml
12-2' xR or2 % 122=2° 3 ceor 2 it (=32)=2°
3
184n: (2 % 32) an or 24»1 X 32x4n M1
3= 14n=5(=0) Al
eg Bn+Dn-5=0 Ml for solving their 3 term quadratic
equation using any correct
14+ f(714)z —(4x3x-5) method - if factorising, allow
n=-—- 73 brackets which expanded give 2
*3 out of 3 terms correct (if using
formula or completing the square
allow one sign error and some
simplification — allow as far as
14+4/196
e.g. —H—GO oe)
6
1 Al 1
-=.5 Allow —0.33 or better for ——
ol b
Total S marks
2 (a) 0 1 Bl  condone 150°
(b) -2 1 Bl condone 37
Total 2 marks
3 (a) 519 1 Bl
(b) 2 M1 A factor tree / division ladder of 3 or
more factors (#1), multiplying to 800,
which must mclude 2 and 5. Condone 1
____________________________________________________________________ error when product 800
2X2X2X2x2x5%5 Al deponMIl oeeg2’x5?
Total 3 marks
4 [© | 1 1Bl |
5 b) |Eg 3 M1 for one of
3a* | ” F { 72947 |3 cube rooting or inverting or squaring
\ 7~ i 274" L 0
ka® . . . )
or — where £ is an integer # 0
I
Eg ML for two of
l
9t V" 37q 5“ [ £V cube rooting or inverting or squaring
[ o or g Or < g0t = J or
h 7 10
[ % or p where 4 1s an integer # 0
- a a
[ 7294™ 9710
10 10 _-8
d 5 Al Allow ra or lrloa's
9a ¢ 9
6 (a) x’ 1 B1
(b) eg P x T =TRor P=T=Tor P’ xTror 7= T 2 M1 for one correct step — must be
=7 x7 o 7T =P =717 written as a power of 7
7 Al for7°
Total 3 marks
L7 b | | 1 | 1 [BI |
L8 @ | \ L | 1 [ BI |




Indices (H) - Numbers PhysicsAndMaths Tutor.com

9 (definition of part: there are 3 parts: one part 3 M1  Fully correct cancellation of any two parts of
1s the number, one part the letter 7 and one indep their fraction at any stage of working
part the letter w
Definition of terms: there are 6 terms: 2
number terms, 2 terms in 7 and 2 terms in w)
M1  comrectly apply the negative power to the whole
mdep  of thewr bracket (all parts or all terms)
or
correctly square all parts or terms of their
bracket
or
correctly apply the negative power AND square
of at least two parts (maybe 4 terms) of their
bracket
A w? Al Allow (27w)? after the correct answer
ALTERNATIVE
3 M2 2 correct terms (M1 for 1 correct term)
4rtw? Al Allow (27w)? after the correct answer
Total 3 marks
10 (b) 35T %7’ 2 B2 fully correct answer
(allowx=11,y=7,z=15)
(B1 for an answer in the form 3% x5¢ x 7" where one or
two of p, ¢ or r are correct)
11 (b) FES S Y 3 M1 for one of reciprocating or
( 7;’5 J or [?J or (()4 x:ﬁ) simplifying or squaring
5 g V! 1 M1  for two of reciprocating or
4y | X - 64x7yt or 4 . simplifying or squaring
+ 16y* 451 [
’ —xy
64
16y* Al 4 6 16
= accept 16y x™ or = or =
oe
ALTERNATIVE
3 M2 for 2 correct terms
(M1 for 1 correct term)
16v* Al 5 + 8
; accept 163°x™ or l()g or 16\4
x . vy "
oe
12 (b) 1 1 Bl
(© 7 2 | B2 v 0.55" R |
Rl for =— oe eg J R O.S,\“x". = R — oe
2x 2x x 2 2xy~
Ifnot B2, award Bl for 2 of number, x, v correct eg
k'’ 1
—— where k#— or
x 2
2
— where m#1 or
2,\"”
0.5)° or
J,P
~—— where p=2) oe
2x
[one term can be missing with 2 correct for B1]
13 (a) 8 1 Bl
(b) 11 1 B1 accept x!!
(©) 8kom'? 2 B2 for all correct
B1 for two correct from 8 or £ or m*?
Total 4 marks
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14 3 - “% (mes) 3 M1  For 2 of:
. 2x3x3x(32) | 3%37 e wiiting 18 as2 x 32oeand Gas 2 x 3
S 2x3x3er® KR OR cancelling 6 & 18 fully
3 1
e 57 ne 22 o 3532
/27 to be changed to a power of 3 and ¢ wnting +/27as 3% or 3x3
nsb  a3)2ne3 A6n+0
not 3+/3 unless recovered OR (\/27} as (3 ) o3
o writing 9 as 32 OR 9"% ag 32278 gy 3én+1
3x30 3 3 3isme M1  For a correct expression or equation using only powers of 3
eg 316 or pYEnT: or 208 or (powers of 3 but not necessarily a single power)
31 % 35»14-‘) 6n+ll
SXS'UHI(’J or 34714" o¢ or
eg 36”41 :3>. X34!r+l7oe
2n—6 Al  oeeg2(n—3)deponMl
Total 3 marks
15 (a) ¥’ 1 Bl cao
) 6h° 2 | B2for64°
(BI for kv® where k# 64 or
64" where m £ 6)
(c) mE3)m=4) 2 Ml for (n £ 3)(n=4) or
(n + a)(n + b) where ab =12 or
at+b=-7
Condone use of a different letter to »
(n—3n—-4) Al
Total S marks
16 (a) 1 1 Bl
(b) 6 1 Bl
(© 206 +m—214=-3 0e 2 M1 allow 7°06+m-21% — 73 ge (must be in
or T x T or 7 oe the form 7° =7 where x and y are
7% 778 corTect expressions)
5 Al accept 7°
Total 4 marks
17 (a) all 1 Bl
(b) wi? 1 Bl
(c) 64x1%5 2 B2  ifnot B2 then award B1 for 2 correct
parts as part of a product eg kx'%°
where & # 64
or 64x"y5 where k # 10
or 64x'%F where & # 6
(d) ct8v=r 2 M1
PO e AL o
o - -1 8v
SCB1 for an answerof 1= " oe
3
Total 6 marks
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) —3 p 3 P L Y ! —
18 )| (2,27 [ 32 Y (100602 V¥ 3| ML forone of _ _
‘ | o ——| or] —— fourth rooting or reciprocating or cubing
ka (rew® ) 1
1 I W ) a3 ! M1 for two of
(&S ) 273y g () [ F fourth rooting or reciprocating or cubing
{? OF ——5— O —5= Of| = | Of | oy
) 3 ¥ 2w | 4096w~
0.125%  0.125w¢  0.125
or or s Or T oe
We y 15 y 15,6
P13 Al allow
- 15 15 6
810 J yw _ 15 =6
cor——— or0.125y w
8w 8 P
1 5 w 1
or_y w or___or_____
8 8‘].—13 8-‘.—1511:6
ALTERNATIVE
3| M2 for2 correct terms
(M1 for 1 correct term)
13 Al allow
N 15 15 6
{8 J yow 15 6
o g or or 0.125y w
W %
I 5 = W 1
or_y w or _or
8 8y ™ 8y Hws
Total 6 marks
19 (a) 2 Bl
(b) 8a’ B2 for 84°
If not B2 then B for 84" where & # 3 or ka’
where k£ 8
20 (a) 9 1 Bl oe
10
L) —6 1 Bl
Total 2 marks
21 (a) 1 Bl
22 For one of: 5 ML for writing 10*" correctly as a product of 5 and 2
10" =(5x2)" or 5 x2* to the power 47 oe
or oe or .
D (S AN e 2 ond 1 S22 A2 writing 20 correctly as a product of 5 and 22 to
207 =(5%27) or 5°x2" or 5 x2°x2 the power 2 oe
or or
cancelling 5° on numerator with 20° to get 16 or 2* cancelling 32 on numerator with 202 to get 16 or
2 )
for getting numerator to the stage (this scores M1M1) Ml
A lenlflin % 5% oe eg Ziztl—nn NE R aniacioN
or for two of
10" =(5x2)* or 57 x2"
or oe
207 =(5x2%)% or 5°x2* or 5* x2*x2*
or
cancelling 5% on numerator with 20° to get 16 or 2*
or getting the numerator to the stage
241 3 5 p-15m N . M1  For writing the equation in powers of 2 only
———[=lor 2°T or 2% x 2% x 27" =2* oe
3n° —11ln—4[=0] Al Correct quadratic equation dep on M1
working required 1 4 Al Both answers required dep on M1
>
Total 5 marks




Indices (H) - Numbers PhysicsAndMaths Tutor.com

23 (a) m’ 1 Bl
(b) 8 1 Bl Allow #*
©) gyi2te 2 B2  BI for a product in the form ax?y¢
where 2 from a , p or ¢ are correct
eg 3x'%H10
(Allow 9x'2 or 946 or %1 s0 as
long as not added to any other
terms)
Total 4 marks
24 (a) 1 1 Bl cao
(b) -6 1 B1 Allow 37
Total 2 marks
25 (a) 8cl2d*! 2 | B2 (Bl for 2 correct terms as part of a product)
(b) 5 1 | B
(c) 4a? (40> + 5a) 2 | B2 BI for any correct partial factorisation with at
least 2 factors, or the correct common factor
with no more than 1 error mside the bracket
D) | x=1D)(x£2) 2 | Ml for (x£11)(x=2)
or for (x + a)(x + b) with ab=-22
ora+b=9
Correct answer scores full marks (unless from | (x +11)(x—2) Al for correct factors
obvious incorrect working)
(ii) -11.2 1 | Blft ft dep on factorising in the form
(x+ p)x+q)
Total 8 marks




